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TITLE OF INVENTION 
Analyser arrangement 
FIELD OF INVENTION 

The present invention relates to analyser arrangements. 

More particularly, the present invention relates to analyser arrangements 
for online spectral analysis of mineral slurry flows, 

BACKGROUND TO INVENTION 

In order to control mineral processing plants, determination of 
mineralogical composition of various slxirry flows in the plant is required. 
Known methods include laboratory chemical analysis. However, in some 
cases automation of this process does not produce reliable results and 
only manual methods prove to be reliable. Furtiiermore, the 
determination of elemental chemical composition alone (XEP - X-ray 
fluorescence spectrography) does not provide all the necessary 
information. Furthermore, due to the variability in chemical composition 
it is not possible to utilise this method for the exact description of 
mineralogical composition. Accordingly, automation of the .mineral 
analysis procedure is required. 

It is an object of the invention to disclose an analyser arrangement for 
online spectral analysis of mineral slurry flows. 
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SUMMARY OF INVENTION 

According to tiie invention, an analyser arrangement for determining the 
composition of a mineral slurry flow, includes online spectral analysis 
meaiis for determining the composition of a mineral slurry flow. 

Also, accojcding to the invention, a method of deterniiioing the 
composition of a mineral slurry flow, includes tlie steps of 

(a) illuminating a mineral slurry flow to cause light reflection 
therefirom; 

(b) sensing the light reflected by the mineral slurry flow; and 

(c) analysing the light reflected by the mineral slxirry flow by 
spectral analysis to determine the composition of the mineral 
slurry flow. 

The online spectral analysis means may include 

(a) illumination means for illuminating the mineral slurry flow to 
cause light reflection therefirom; 

(b) sensing means for sensing the light reflected by the miaeral 
slurry flow; 

(c) a spectrometer for analysing information supplied by the 
sensing means, and liiereby determining the spectral 
distribution of the reflected light; and 

(d) a data processor for evaluating information supplied by the 
spectrometer and thereby determing the composition of the 
mineral slurry flow. 
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The iUumination means and sensing means may be associated with a 
ptobe. 

A protective housing may be provided to shield the probe from the 
mineral slurry flow. 

The protective housing may include a transparent tip. 
The transparent tip may be made of saphire. 

The transparent tip may be inclined towards the flow of tiie slurry to 
cause cleaning of the tip. 

The probe may include optical fibres. 

The illumination means may include illuminating fibres. 

The sensing means may include sensing fibres. 

The illumination means may emit UV (ultra-violet) and/or visible and/ or 
IR (infira-red) light. 

The processor may identify die spectral identities of minerals in the 
mineral slurry flow. 

The processor may calculate the quantity of each mineral in the mineral 
slurry flow. 

The analyser arrangement may provide real-time information of tlie 
mineral composition. 

The analyser arrangement may be provided witii operation means for 
automatic control of a mineral processing plant 
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The analyser arrangement may be calibrated by means of a bench-top 
mineral analyser. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention will now be described by way of example with reference to 
5 the accompanying schematic drawings. 

In the drawings there is shown in: 

Figure 1 : a perspective view of an analyser arrangement in accordance 
with the invention; 

Figure 2: a sectional side view of the analyser arrangement seen along 
10 arrows II-II in Figure 1 ; 

Figure 3: a sectional top view of the analyser arrangement seen along 
arrows III-III in Figure 2; and 

Figure 4: a sectional side view of the analyser arrangement seen along 
arrows IV-IV in Figure 3. 

15 DETAILED DESCRIPTION OF DRAWINGS 

Referring to Figures 1 to 4, an analyser arrangement for online analysis of 
a mineral sliarry flow in order to determine the composition of the mineral 
slurry flow, generally indicated by reference numeral 10, is shown. 

The analyser arrangement 10, in use located in proximity of mineral 
20 conveying means 12, such as a pipe or conduit, and conveying a mineral 
slurry flow 14 to be analysed, includes a probe 16 positioned within the 
moving mineral slurry flow 14. 



The probe 16 is provided with two types of optical fibres (not shown), 
illuminating fibres and sensing fibres. Light emitted by the illuminating 
fibres is selectively reflected by the minerals in the mineral slurry flow 14, 
and the reflected light is picked up by die sensing fibres, whereafi:er . 
information is sent via the probe output 18 to a spectrometer (not shown) 
which senses the spectral distribution of the light reflected by the minerals 
in the mineral slurry flow 14, and transmits the digital output to a data 
processor (not shown). The date processor output includes seven 4-20 
mA signals, each corresponding to a percentage of mineral occurrence. 

The light emitted by the illuminating fibres include visible and NIR (near 
infira-red) reflected firom the' slurry flow according to the mineral 
composition and impurities therein. Accordingly, the spectrometer is 
classified as a visible and NIR spectrometer. 

The processor thereafter identifies the digital output or spectral 
"fingerprints" of the different minerals in the. mineral slurry flow 14, and 
calculates the abundance of each mineral of concern in the mineral 
mineral 14. The processor output may include an operator user-fiiendly 
interface. 

Also, the anal3rser arrangement 10 is provided with a protective housing 
20 to shield the probe 16 from the miaeral sliarry flow 14. The protective 
housing 20 is provided with a transparent tip 22, angled at 45° towards 
the oncoming slurry. The transparent tip 22 is made of saphire. 

Calibration of the analyser arrangement may be achieved by means of a 
bench-top analyser model where changes ia the mineralogy of the mineral 
slurry flow 14 occurs. 



The implementation of the analyser arrangement is achieved in various 
phases, namely: 

(a) Amenability study; 

(b) Desktop analyser arrangement; and 

(c) ON-line analyser arrangement 

During the amenability study phase, a representative set of mineral 
samples is obtained by the user. The number of known samples required 
at this stage is n=(m+l)2, where n is the number of samples, and m is the 
number of mineral mixtures to be differentiated. The accuracy of the 
composition of these samples determines the final accuracy of the 
analyser arrangement according to the invention. An analysis and training 
set for the specific set of minerals is performed, and an expected level of 
accuracy is calculated. 

During the desktop analyser arrangement phase, a desktop analyser, set up 
according to the results of the amenability study, is constructed and 
includes: 

An industrial computer preloaded with analysis and data storage 
software, 

A spectrometer, 

A hght source, and 

A probe assembly. 
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Initially^ the system is provided with rough calibration and tuning, 

however final tuning has to be performed over a time span, for example 
four to eight weeks, in order to achieve fall accujraey. 

The spectral data of several samples and the known values for these 
samples are determined and thereafter utilised for obtaining final tuning 
parameters, to be loaded in the bench top model. 

Finally, during the on-line analyser arrangement phase, the on-line 
analyser arrangement in accordance with the invention is constructed. 

Accordingly, the analyser arrangement 10 in accordance with the 
invention provides an arrangement and method to achieve accurate and 
frequent measurements of mineral slurry flows in mineral processing 
operations. The on-line analyser arrangement provides mineral 
concettator operations witii real-time information of tiie mineral 
composition of mineral slurry flows and provides the option of automatic 
control. 

Date: 23Jap«afy 2002 ~ 



jpiTR O P GERNTHOLTZi^ 

Dr GERNTHOLTZ 

Patent Attorneys of Applicants 

P O Box 8 

CAPE TOWN 8000 

30 Union Road 

MDLNERTON/CAPE 

SOUTH AFRICA 

Tel: (021)5512650 

Telefax: (021)5512960 

DrGRef: 599014 

599014spec 



LIST OF REFERENCE NUMERALS 

10 Analyser arrangement 

1 2 Mineral conveying means 

14 Mineral slurry flow 

16 Probe 

18 Probe output 

20 Protective housing 

22 Transparent tip 




TSITSIKAMMA TRUST 




NO OF SHEETS 2 . 
SHEET NO 1 
DRG Ref.: 599014 




DR GERNTHOLTZ, Box 8, Cape Town 8000, Patent Attorneys of Appncant(s) 



TSITSIKAMMA TRUST 



2fb 



2/05 7 9 



NO OF SHEETS 2 
SHEET NO 2 
ORG Ref.: 599014 



FIG. 3 



FIG. 4 



IV 




IV 




DR GERNTHOLTZTbox 8, Cape Town 8000, Patent Attorneys of Applicant(s) 



